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and the core is the same. Nothing will happen, there-
fore, until the elastic limit of the core or the case is reached,
and slightly exceeded. At this point, the ordinary laws
of stress distribution across the section fail to be applic-
able. Also, when the stress in either part has reached
such a value that the yield-point of either the core or
the case is reached, distortion of one or the other is likely
to occur. It is reasonable to assume that the yield-point
of the core will be reached a good deal sooner than that
of the case, since the case may be safely assumed always
to have a higher tensile strength than the core. When
the part is stressed beyond the yield-point of the core,
the case is still being stretched elastically, but the core
is being distorted non-elastically. When this happens, the
core may be assumed to flow, or to attempt to flow, and,
therefore, to cease to support the case in the way that it
did while being stretched elastically. After this support
has been removed, the failure of the case may take place
rapidly and easily, as it may easily become overloaded in
some place at any time. It appears, then, that the failure
of the case is really determined by the stress at which
the core commences to flow in a plastic manner, that is,
by the yield-point of the core. It is, therefore, reasonable
to assume that the part which has a core with the highest
yield-point will endure the greatest stress. With these
conclusions as a basis, it seems reasonable that the engineer
should use, where it is desirable in the design, a case-
hardening steel with a high maximum strength, i.e., high
yield-point, in the core.

The existence of a strong core in parts made of case-
hardening steel is of considerable value under certain
specific conditions. A considerable number of case-
hardened parts are manufactured which are composite,
since they are case hardened on only a portion of the
surface. The remainder of the part is not case hardened,
but, nevertheless, may be quite as fully stressed as any of
the carburised portion. A typical instance is a cam shaft
for an internal combustion engine. In this shaft the